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Abstract:

The nearestanefghbor wethod of measuriog spatial selationships (Clad and Lvans 19310
was wedl to evgluate U pattens of dtnbotion among quad (Colinng virginenan y covess on a

-
q:l-"

avre portion of o public Tnotieg aa o Hineds for the years 031967, Covey Qdistebution did pot
depart significantly Bom cadon, exeept that i thae spriang, whets poputation lesels were st {pre-
Brvaling peeridd, March) thete appeared 16 be o cosbtent tendency towand o tuform dispezsion of
coneys, Allhoagh there was a sigmifloant pritise conelation between population sze and mean aney
sige, o clange in the number of coveys was e primary weflection of  changes o gqual aboashanee,
Ruowfadue of the pattems of distelintion s cotddesed eventiad to an evalodtiong of management of.

fectiveness,

This paper discusses the relationship be-
tween density and dispensiun of quail cov-
eys and babitat management on o 2954cre
partion of a pubic hunting arca intensively
manaeed for Bobwhites and cottontail b
hits (Sileilages flovidunus),

The problem of evaloating guail habitat
is difficult, Traditionally, the game man.
aver las nsed one erterion of mamgtetnent
clfectiveness—abundinee. Dispersion is a
sweeand important popnlation charcteristiv
inMrzneed by habitat,

Moembers of @ population, in this case
coveyy, conld be dispersed over their ange
in three gener patterns: (1) random; (2)
uniform (mone regular than random); (3}
aggregated or clumped, or sone cambina.

¢ A contribution from i{flinols Federal Ald Proft
606-R, the IMinoks Department of Cotnervation, the
U. 8 Burcau of Sport Fisheries and Wildlife, amd
the Hlinods Natural History Survey, woopenating.

tion of these (Odum 1959 Social hehavior,
population density, wnd habitat would de-
terimine the actual pattem o dispersion.

Random distributions are believed to he
ture in mature and are expected only where
Babitat and social attraction or repulsion
have 1o elfeet on dispersion patterns or
where habitat components are randomly
distributed. Uniform distributions  occur
where severe computition promotes even
spacing in uniform habitats, Apgregation i
undoubtedly the commuonest situation and
may result from cither nonuniforn habitat
or o social tendeney (o aggregate.

In management of public bunting arcas
for quail, the vbjectives are to achieve uni-
formly good habitat, a0 lo maintain ade-
quate distimees hetween henting  parties
for houter safety, Covevs tend to be
clumped on existing arcas of suitable Labi.
tat, with management striving to achieve
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a moze pegular distribution of aneys by
creating unifurmly favoralide mine.

We achnow ledze the statistical assistanee
of ). AL Bailey and the editorial adviae of
WL Bdwards Helen € Schultz, and
. C. Sasuderson,

METHODS
Study Area

This study was conducted on o 235-a0re
portion of the Sam Dale Lake Conservation
Areain Wasne County, Ulinois. The area
is o state-owned, multiplease reeseational
arva, with upland game hunting a major
recreational e, Prior to state acquisition
in 1960 and 1981, the arca was agricultural
Lund in row crops, small grains, and pas.
tures, There are al prosent approximately
125 ncres of open land, 60 acres in mived
nak=Dickory hardwonds, 40 acres in Wocks
of pines planted in 1962, and the remaining
acgeages inroads, pienic arcas, awnd an air
strip.

Margement lor the area was devigned
and implemented by the Division of Game,
Minais Depatment of Conservation, The
apen fields were seeded to redtop (Agrostis
atha) and timothy (Phlcam pratesse} in
the fall of 1961. These ficlds were divided
into smaller unity in 1902, with approxi-
mately 6 miles of multiflora rose (Rosa mnud-
tiflore), in double rows, used as horder
strips.  Since 1962, mauagement emphasis
has heen placed on establishment of anne ol
food patches such as com (Zea mays), = »
{Sorghum vulpare), buckwheat ( Fagopyrion
esculentunt), and several millets. In 1905,
for example, 22 food patehes comprising 21
acres were planted in the apen fields.

Quail Census

Bird dogs were usedd to locate quail cov-
evs on the study area during Iate October
or carly November (prehunt), late Decem-

It or early January ¢panthmnt 1, and mid-
Mareh {prebreeding . fom the fall of 1963
through the spring of 149967, Fach of the 12
censtines was tnade in 0 consistent patteim
during weatlier conditions Livorable for
tocating quail. T educe the passibility of
recoitingg covess, cetstises were made
during 1 dayv: the direction of 1light from
the fhsh site, and the samber of quail in
cacly coney were noted.

Measuring Dispersion

The technigque of Clark wd Evans {1934)
was e to provide a measute of the pat.
terns of dispersion o guail coveys, This
technigne utilizes the distance te nearest
nvighbors (guail covess, in this instanee)
as it basis for calonlating dispersions within
poputitivis. The distatee between cach
covey atid ity pearest neighbaring covey
was measred 1o the nearest 001 mile and
corey detnity wis caleulated as coveys per
square iles The Clark=Evans model 1e-
tpuires that linear distances and calenlations
of density be in the s unils —in our case,
miles, R values were caleulated using the
fonmuls derived by Clark and Evaus (1954:
$17) whete:

“N  the number of neasurenents of
distunce taken in the observed popula-
tion or sample . . .

r the distance in any specifivd units
from i given individual to its neaiest
ncighbor,

g the domsity of the obsersed distri-
hution expressed as the number of in-
dividuals per unit of area . . .

sr
Fa = S the mean of the serles of
distances 1o nearest neighbor,

i = P the nitean distance to near-
-\ nr

. .
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est neighbor espected in an infinitely
Lirge nmdom distribntion of  density
tho.

R=-" the meansure of the degree to
.

which the obseeved distribution de-
parts from random  evpectation with
respect o the distance to nearest
neighbor,”

“In o mandor distribution, 1 = L.
Under conditions of masimun aggre-
gation, R = 0., .. Under conditions of
maximum spacing, individuals will be
distributed in an even, hevagonal pat-
tern, and  every individual {eweept
those at the petiphery of the popula-
ton} will be equidistant from sis other
individuals, In such a dist-ibution, the
mean distance to nearest neighbor will
be mundmized and will have the value

1.0746

——— . . . When this is the case,
V7

= 219" [Clurk and Evans (1954:
447).]

Atest of signiticance lor small samples s
based on the probability of difterence L.
tween iy and §p, would lollow the Cla-
sipare distiibntion. Using the notation of
Clark and Evans (19313007 the tesd s

\
\:z'—::?.rpk'};n‘:;df'- 3N
[ |

Multiple correlation and covariance anal-
yses were used o evaluate possible rels-
tiorshipy among covey densities, snenage
size of coveys, total numbers of quail on the
study arca, average distanee hetween near-
est neighbaoring coveys, and R, the indes of
corey dispersion. Data for each censan for
cach year {total, 12) were treated as inde-
pendent olservations.

RESULTS

Population Levels

Quadl abundance tended toward declin-
e (il popufations during the first 3 years
and an increase the dth year (Table 1) The
expected decline in quail numbers from
fall-to-wintersto-spring was also evident in
these dats. The 1981 and 1967, prebreed-
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ing censaves sugzested that ane covey sy
lave immigrated anto the study arca after
the preceding postint censuses.

Changes i ith covey size and nurber
were closely correlated with the total nus.
ber of quail, while tewer amd simaller aver-
age covey sizes were associated with redue-
tions in population size,

The averiage size of covevs during the
prelunt  perivd  ranged  from  156-1758
aquail, with o mean of 167 birds, Whils the
larger covey sices again teuded 10 be -
sociated with higher population levels, the
primary reflection of fall-to-fall chanye in
the abundance of quail was noted in the
number of coveys found on the study area.
In general. when populations wese hih,
coveys were both larger and more numer-
ous than when popultions were low,

Dispersion

Measures of dispersion (R) of quail cov-
eys runged from 077 during the 1963-614
preliunt census to 1,69 during the 1966-67

posthunt cenan CPable 2)0 OF the 12 cen-
stises, onby the btter value for 1966-67 in.
dicated w simipeant departuee from rane
dotaness toward unilormity (P < 0.03).
Becanse the se tests swere Based on few cove
eys, there s a bich prolability of Type 11
error,

Ail four of the Ravalues obtained during
the prebrecding censuses were greater than
L The probability of this occurring by
chance is Q0625 thus, o tendeney towiards
a unilorm distribution of quail coveys just
prior to breeding was indicated,

As covey density deareased, there was an
increase in 4, the average distance belwesn
coveys, that is, the fewer the coveys the
farther apart they were, The relationship
hetween dispersion, R, and covey densily
indicated that greater uniformity was as-
saciated with lower density situations; how-
ever, the test statistic for this relationship
was not significant (P < 0.03). Beeause
the lawer densities were observed on the
prebreeding censuses, the tendeney toward

A e m—— - —— —— -
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unifurmily may be attributed to demsity or
habitit conditions, bat sogte phetiamens of
behavior associated  with the impendune
breeding season may whae be respomsible.,
Wymse-Edwards  (1962:15-18) uoted that
“territoral convention in binds temds (o be
most active and vigorous . . . just hiefore
mating wnd ege-laying take places™ and
coukl, therefore,  esplain the  tendency
towvard unifurinity.

DISCUSSION

Hervatious of the belavtor aned fone.
tion of quait coveys reported i the litera.
ture can be summarized as follows: (1) a
covey is an avereeation of individiah reene
Larly inhabiting an area; (2) terrftories of
individmal coveys may overlap: (3 sur-
vivors lrom one covey may combine with
individuads i other coveys (Stoddard 1931:
169, Murphy and Baskett 1952:504),  Bar-
tholomew ( 1967:20, 21) olserved that wine
ter covey  wroups  maintained  sespective
identities (that is, number composition),
although some mivng of covey memben
was noted, and that coveys seeted 1o luave
a lead bird directing covey bohavior,

Roblmson {1937:52) in Katisas, observed
a mutual avoidance among coveys in the
midday hours as evidenced by the spacing
of covey hewdguarten, Briel vocalization
by covey members “at awakening, when
seattered, or before mosting . . . keeps o
vovey apprived of the location of neighbor-
ing coveys,” and such vocalization “may e
epideietie in .. . function, spacing out cov-
eys amd regulating density™ (Stokes 1967:
19). ‘These actions imply, therefore, space-
regnlating mechanisms, hased on social he-
havior, in quail populations.

Prehunt densitivs of quail on this area
were comparatively high (0.3 to 06 hind
per acre in the fall) compared with other
populations in southern Nlinois  { Hanson

andd Miller 1963:73, Tuble 2). Leopold
{150} staled: “In Linds, untid more §s
knowen about the subject, the game man-
ager wonld probably be wise to assume
that Jie cannot build up bobwhite quail or
tHungarian partridee on farge ageas bevond
a bird per acre (measured in the Badl), and
even this can he attained only on the most
favorable munge” We believe that, with
proper anagenent, Sl quadt demdties can
evcecd one bind per sere By several times,
Under ddeal habitat conditions, the ouly
loggical Timit to a quail population is that of
spatial tolerance asociated with soctal b
havior. When such limits are approadchusd,
spacing of coveys tending toward uniforme.
ity will be eapressed.

Thus, the gume nunager shonld be con-
verned with maxismum dispersion as well as
nienitsm alaiclimee of quail. e shoukd
not become so imolved with the imple.
mentation of & particular mamagement pro-
trran that he Lails to aote both the nmber
andd the dispersion of birds be is mansaing,
‘The measure of dispersion should indicate
ta the manacer the eHectiveness of his pro-
g, The management program on the
Bale Area does not appear 10 be effective
for quail, because, in 4 veans, quail abius-
dance did not fncrease and no trend toward
umformity was apparent in the patiern ol
dispersion for the prelunt periods,
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